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Introduction 
Adolescent Idiopathic Scoliosis (AIS) is a complex three-dimensional deformity of the 
spine characterized by abnormal development in the sagittal, coronal and axial 
planes.  Spinal fusion using pedicle screw instrumentation is a widely used method 
for surgical correction in severe AIS curves. It is essential to understand the altered 
pedicle anatomy in order to accurately select the appropriate starting point, screw 
size and screw trajectory, thus reducing the risk of pedicle screw misplacement which 
may cause neurological, vascular or visceral injury.  This study measured and 
analysed the complex pedicle anatomy in the AIS spine to provide important clinical 
information for spinal surgeons. 
 
Methods 
The study cohort included 23 pre-operative female AIS patients (mean age 15.7yrs, 
SD=2.5) with a major right thoracic curve (mean Cobb angle 54°, SD=5).  Pre-
operative low-dose computed tomography scans were obtained from a larger AIS 
patient series.  Measurements included pedicle width (PW), inner cortical pedicle 
width (ICPW), pedicle height (PH), inner cortical pedicle height (ICPH), Pedicle length 
(PL), Chord Length (CL), transverse pedicle angle (TPA) and sagittal pedicle angle 
(SPA). Pedicle dimensions on the convex and concave sides of the curve were 
compared using Wilcoxon matched-pairs signed-rank test with a significance level of 
0.05. 
 
 
Results  
At the apical vertebrae which in this patient series was T7-T9, there was statistically 
significant asymmetry in the PW (p<<0.05).  The concave PW was 38%, 34% and 
26% smaller that the convex PW for levels T7, T8 and T9 respectively. The concave 
ICPW and PH were also significantly smaller than the convex at the apex of the curve 
(p<<0.05). Conversely, the concave TPA was larger than the convex between T6-T9 
(p<<0.05), indicating a more posterolateral to anteromedial pedicle orientation. 
 
 
Conclusion 
There is statistically significant asymmetry in the pedicle morphology of AIS patients.  
Knowledge of this anatomical variation is critical for scoliosis correction surgery using 
pedicle screws. 
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